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1 .0  PURPOSE 

This Proposed Action Memorandum (PAM) outlines the project approach and applicable 
requirements for the excavation and subsequent segregation and treatment of depleted uranium 
chips and associated soils and wastes at Trench 1 (T-1 j, Individual Hazardous Substance Site 
(IHSS) 108. IHSS 108 is located within the Buffer Zone Operable Unit. T-1 is ranked number 
five (of over 200 sites) in the Environmental Ranking [Attachment 4 to the Rocky Flats Cleanup 
Agreement (RFCA), DOE, 19961. T-1 received a high ranking because it is the single largest 
known volume of radioactive contaminants buried at the Rocky Flats Environmental Technology 
Site (RFETS). At this time, T- 1 is not expected to be a source of volatile organic compounds 
(VOCs), or other regulated Contaminants. The location of T-1 is shown on Figure 1-1. 

Objectives of the proposed accelerated action are EO remediate the risk posed to future users of the 
site by removing and stabilizing the potentially pyrophoric uranium from the trench and removing 
and treating (if necessary) debris, contaminated soils, and other material that may be contained in 
the trench. Upon completion of the accelerated action the trench will not contain depleted uranium 
or soils contaminated above RFCA Tier I action levels for radionuclides or VOCs, and the 'r- 1 area 
will have been reclaimed. Achievement of remediation goals will be verified through confirmation 
sampling. This source removal will remediate onc of the top five IHSS sites at RFETS. 

Environmental remediation of T- 1 will consist of excavation of the materials in the trench, 
segregation of contaminated and uncontaminated soils and materials, treatment of depleted uranium 
to a stabilized form, and packaging and off-site disposal of the stabilized waste and other 
contaminated materials. 

'I'tiis source removal is being conducted in accordance with the RFCA, and Federal. State, and 
local laws, as well as U S .  Department of Energy (DOE) Orders and RFETS policies and 
procedures, including quality assurance requirements. Following stabilization by encapsulation, 
the depleted uranium and associated materials addressed by this action are expected to be Low 
Level Radioactive Wastc (LLRW). Rerncdial activities performed under this PAM will be 
consistent with and contribute to the efficient performance of anticipated long-tenn remedial action 
for the buffer zone and will be conducted in a manner which is protective of site workers, the 
public, and the environment. 
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2 . 0  PROJECT DXSCRIPTION 

T- I is located just northwest of the inner east gate, and about 40 feet south of the southeast corner 
of the Protected Area (PA) fence (Figure 1 -I). 'The trench is approximately 250 feet long, 16 to 22 
feet wide, and 10 feet deep. Historical docurnentation indicates depleted uranium metal chips (lathe 
and machine turnings) packed in lathe coolant were buried in the west end of T-1 in approximately 
125 drums. The drums were reportedly double stacked end-on-end in the trench and covered with 
one to two feet of soil. No written documentation exists for the contents of the center and cast end 
of the trench. Interviews with former site workers indicate that the eastern two-thirds of the trench 
is likely to contairi Irash (pallets, paper) and dehris such as einpty or crushed cli-ums. 

Under this proposed action, the drums of depleted uixiiurn chips arid incidental contamit!ated soils 
will be excavated and treated to mbilize thc potentially pyrophoric nature of the uranium chips, 
Soils contarniti,md with high levels of depleted uranium above RFCA Tier I action levels will also 
be excavaicd and stabilized, as required. The stabilized wastes and contaminated soils will be 
packilgcd and slilpped oi'fkite for disposal. 

The available historic infonnation and rccent characterization data do not indicate that T- 1 is a 
sourcc of  VOC: contamination to subsurface soil or groundwater. If extensive VOC contaminat,jon 
: I ~ O V C  Titi- I action levcls is c~icoiinter~ccl i:i the ~rc,.nch, tlicsc iii;iterials would bc renipurarily s:orzd 
pending treatruent by low tcnipermw therrnal dcsorption. The thcrmal desorption process has 
becn u s d  succcssCuIly :I( similar sitcs at RFE'I'S. 

Dr-utns o f  wask fmii  f-luilding 444 wcrc first placed in T- 1 in  Noverrtber I954 and burial 
operations continued intei-rnittcntly until December 1962. Wastcs werc initially buried in 2 -  1 when 
Building 444 could not safely process drums of depleted tiraniurn turnings that were combustible 
and prescnted a pyrophoi-ic hazard. 'I'hc pyroplwric natuir of' this waste made transporting the 
depletccl uraniuiii (oftcn called tuballoy or D-38) 3 safcty hazar-d. The dcpletctl iiritniimi chips werc 
in clrums which also contained lattic: coolant (primiirily ;i rnixt~.irc of \~atcr, iiiiiiural oil, fatty 
amidcs), dii-1 arid other foreign matc.ri;iI. Historical ini'orriiatiori indicates ntlicr wastcs are bur.ied i n  
1'- I from Building 444 including ten drums ofcementcci cyanide, one drum of' "still bottoms" and 
"coppcr d l o y . "  1 Iic cdsl c i ld  of' 111:: tr'ctich is expcctcd l o  contain crushed di-r~~iis,  hi.okcii pnllets. 
tlchris ;ind tlxsli. 

- >  
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materials such as depleted uranium, beryllium, stainless steel, and aluminum (EG&C, 1993). 
Operations in Building 444 included casting, fabrication, assembly, inspection and testing, coating 
and heat treating, plating, special projects and support operations. Machining operations included 
turning, facing, boring, milling, and sawing of the above materials using lathes, saws, milling 
equipment and other conventional machine tools (EG&G, 1994; EG&G,1991). In 1956 the chip 
roaster began operation in Building 447 to roast depleted uranium chips from the machining 
processes conducted in Building 444. Thc roaster was out of service from 1959 to 1961 (EG&G. 
1991). The waste depleted uranium chips i n  lathe coolant, dirt, and floor sweepings were stored on 
the Building 444 dock before the roaster became operational and during the roaster shutdown 
pcriod. It was during these periods that wastes from l3uilding 444 wcnt to T- I .  

2 .2  Existing Conditions 

The T- 1 ai-ea was investigated during thc Operable CJni t  2 Phase IT R C S ~ L I ~ C C  Conservation and 
Iiecovery Act (RCRA) Facility Investigatioi~Rerncdlal Investigation (KFIAU) Program (DOE, 
1995). Additional characterization was concfuckd as part of the 1995 Trenchcs and Mound Site 
investigation (RMRS 1996). Due to the suspected prescncc of pyrophoric uranium and its 
associated hazards, no drilling or suhsur-facc sampling was performed inside of thc T- 1 
bound ;i rie s . 

TIK T-  I iiI.ea w;is investigated i n  I995 usin: t l ~  fnllo\vlng rtictliodologies: 

Iiic,torical ciata were cvinpilcci using the Hisrortcal Rclcasc Report (HRR) (LIOE,, 1992) and 
supplemented with cn~ploycc intcrvicwc to identify huried materials, potcntial contaminants, 
trench location, and trench siLe. 

Aerial ptwtograph\ werc cx,imiiicd to iticntity disturbed areas, vel-ily Irencli diriiensions and 
location, aiid determine time of opcration. 
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T- 1. Drum inventory lists, memoranda, and drum shipping logs documenting the placement of 85 
drums in T- 1 have been located. The inventory lists and former employee interviews indicate that 
the depleted uranium waste disposed in T-1 originated from Building 444. The uranium chips and 
turnings were coated with a water-soluble lathe coolant (trade name CimCool) during machining of 
parts. The inventory records also include ten drums of cemented cyanide waste from Building 
444. Cyanide and cadmium wastes are known to have been generated during metallurgical 
operations in Building 444. 

A pilot-scale 55-gallon drum evaporator was reportedly used in Building 444 for rcducing machine 
coolant oil waste volumc (DOE, 1992). The resulting condensatc was transferred to the proces:; 
waste treatrnenl system in Building 774 (Hornbacher, 1994), and the “still bottoms” were 
“drunirned and buried through noimai disposal channrls” (Rains and Hawley, 1955; Ciclmz, 
1970). “Slill bottoms” from Building 444 could potentially consist of either the lathe coolant 
sludge discussed abovc or sull hottonis from thc recovery of residual trichloroethene and 
perchloroethcne waste solvents m d  sludge generated from machined parts cleaning. 

Several of the drums containing depleted uraniiirn and lathe coolant oil are described i n  historical 
documents ;is 30-gallon drums placed inside 55-gallon dr-urns a n d  then over’ packed with graphite. 
The griiphite is believed to have been excess rnaterial derivcci from waste graphitc molds utilized 
during proii iict ion opci-at ions i n  F3 11 ilding 434. 

Personnel dircctly involvcd in [lie crmh disposal activiLies slated that the biiried 30- arid 55-gallon 
drums cvere gencrally double-stacked in the trench on-end (vertically), in  rows of 4 to 5 drums 
across. The trench is estiniated to be approxiinately 10 feet deep, 16 feci wide, and 200 to 250 feet 
long. This correlates well with investigation results. The bulk of the drums containing depleted 
uranium were rcportedly disposed i n  the \vest portion of the trench froni 19.54 to 1962. Individual 
groups of di-uriis were reportedly completely covered with one to two feet of soil immediately after 
placement in the west end of T- 1. Miscellaneous debris was placed mostly i n  the central and 
castern portions of the trench u n t i l  the trench was closed in 1962. ‘The d l u m  and debris were 
covei-ed with one to tivo feet ol’soi!. 
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exclusively. It is believed from interviews with rctircd Rocky Flats employees and the HRR that 
Building 444 processed uranium and not plutonium; yet, several references state that analytical 
results from the two drums uncovered in 1982 indicated the presence of low levels of plutonium 
(DOE, 1992). The presence of low levels of plutonium (if detected) will not affect the project 
approach in terms of selected treatment of waste. The project safety envelope is protective for the 
anticipated levels of radioactivity regardless of isotope. The on-site radiological controls 
(Radiological Work Permil [RWP] and Health and Safety Plan [HASP]) will contain specific 
radiological hold points. If a radiological stop work is reached, work is temporarily suspended 
for re-evaluation. Restart will be in accordance with 10 CFR 835, (Occupational Radiation 
Protect ion) as i riip lemen ted t hro 11 gti t lie S i t  c R ;id I o 1 og i c 21 I Con tro 1 Ma nu a1 

2.2. 1 Physical Chai-nctcristics of Depleted IJraniiini 

Depleted uranium is a radioactive metal that is iilso potentially cornhustible. Its radioactivity doc\ 
not affect its combustibility. 'The radioactivity hazmi is extremely low, and uranium is generally 
considered a greater toxic hazard as a heavy nietal. although considerably less toxic than lead 

Most metallic uranium is handled in massive forms, and does not prcsent a significant fire risk, 
unless exposed to a severe and prolonged external fire, Once ip i t ed ,  massive uraniutn burns w r y  
slowly with virtually no visiblc flame. Burning u i -an i t i n l  will rC;ict violently with solvents such ;IS 

carbon tetrachloride, 1,1,1 -trichloroetharic. and [tic haloris. 

Fi-esh ui-iinium i n  the finely divided form is readil>, ignit:ihle, and fresh urxiium scrap (chips and 
turnings) from machining operations a-e subject to spontaneous ignition. Once ignited, finely 
divided uranium would be expected to appear as a bright glowing ember and could quickly reach 
whitc hot tcnipeixturrs. This reaction c;in iisw1ll>~ bc avniclcci ti!! storagc under dry (without 
moisture) conditions. Moist dust, turnings, and chips react slowly with watcr to produce 
hydrogen and uranium oxide. Under n moist, slightly oxidizing atmosphere, however, iiraniurn 
corrodes slowly. The heat generated from slow corrosion is not sufficient to ignite the uixiiurn. 
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hazardous material, and is not volatile. The manufacturer notes that prior to use, the CIMCOOL is 
diluted with 80 9‘0 water, so that the coolant as used is over primarily water. 

The depleted uranium chips and turnings in T- 1 have been in the ground, stored in a water-based 
coolant for 40 years. It is reasonable to expect chat many of the drums have degraded enough to 
have lost the liquid lathe coolant originally covering the chips. Chips that have been exposcd to air 
within the drum are expected to be oxidized. Some drums may still be intact, and contain the lathe 
coolant originally covering the ctups. Since oxidation of uranium by water can also produce 
hydrogen gas, there is potential for hydrogen build-up in thc drums if they are air-tight. Since 
hydrugcn could pose an explosion hazard in an intact drum, suspzcted intact drums will be pierced 
and ventcd with rion-sparking tools prior to removing from the excavation. 

Chips within intac( driiim still covered by coolant arc expected to be parrially oxiciized from thc 
presence of a ! x g e  anioiint of water in the coolant. Ii is unlikely :hat f r t x h  siirfaces of small particle 
size material have remained intact (unoxidized) for 40 years, arid since hydrogen is Iigiiter than air, 
i t  will teiid to diffiisc i ipwarr i  out of drums and out of thc soil. However, in  order to plan and 
maintain :in adcquate safety envelope, the project is being designed and plaiined to address the 
potential fm hy~irogen build-up aiid a fire. 

Water i:; gcner;illy i1cccpt;ible for use as an cxtinguishing or coding agtnt for fires involving 
iiraniuni. Water will be ittilized ;it the site for dust control and as an extinguishing niedium. The 
prefer1 ed agent for cxtinguishment is a sodiurii-chloride based powder (MET-L-X). This dry 
powder IS non-coiubustible and secondary fires do not result from its application to burning riielnl 
MET-L-X extinguishcrs arid sodium-chloride based sand will be available at the site. 
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The locations of boreholes and wells used to characterize the T- 1 area are presented in Figure 2- 1, 
Groundwater in the vicinity of the T-1 site seasonally ranges in depth from approximately IO feet 
to 22 feet below ground surface. In May 1995, during the wettest spring in 25 years, groundwater 
was measured at approximately 6 feet below ground surface. The bottom of the trench has been 
estimated to be about 10 feet below ground surface. As such, groundwater occasionally reaches 
the level of the drums in the trench. 

Seasonal recharge from the ground surface and the utiliried Central Avenue ditch causes shallow 
groundwater to flow towards the north. Figure 2-2 depicts the generalized hydrogeologic cross 
section at the T- 1 site. An east-west trending txdrock high is located between the 903 Pad and tbc 
T-1 area, just south of the trench (DOE, 19135). Groundwater within the saturated alluviutn south 
of the trench has been interpreted to flow eastward, along the south side o f  thc bedrock high 

2.4 Trench 1 Characterization Data Summary 

Evaluation and characterization of the environnicntal conditions in the vicinity of T- 1 was 
conducted using availablc data coiiipiled from the 011 2 Phase I1 RFIAII report (DOE, 1995) arid 
the Draft Trenches and Mound Site Characterization Keport (KMKS, 1996). Subsurface soil and 
groundwatcr data evaluated include analytical results from three boreholes and tive groundwater 
monitoring wells installed near the west portion of ‘1’- 1 i n  1986, 1987, arid 199 1. In addition, a 
limited soil gas curvcy wac performed at the trench s:tc to sci’ccn for VOCs. Llectromagnctic Lind 
ground pcnetrating radar surveys were conductcd at the site in 1995 to locate buried condwlive 
objects and define the trcnch bound, df .* ICs. 

Recause no drilling or subsurface sampling has bccn performed inside o f  thc T- 1 boundaries, the 
available subsurface soil and groundwatcr datn may not cli;ii acterizc the trench contents. Hawcvet, 
because this souice removal action is focused on removing and stabilizing the drums of depleted 
uranium known to be i n  the trench, cornpletc environriient;il ctiaracterizatioti of the trench and 
immediate area is not required to perform the T- I ;iccelerated action. 

Due to limited n~imber of’borehole and monitoring wcll locations i t )  (he vicinity o f  the trench, the 
available data arc not sufficient to state conclusivcly t l ~ t  T- I is contributing to subsurfiice soil arld 

grounciwater oontaminntiorI i[i the T- I m x i .  Based on rcvicw of’ this lirnited available data for  7’- 1 
t here docs not ;I 13 pear to 17c si 2 ti i I-icaii t SI I bs U I ~ X  c so i 1 or g t - 0 ~  nd \J,J ;I tci‘ con tarn i n ;I ion w i t h ;I soli rcc 
i n  T- I .  A sulllllliiry of the T- 1 cllal.ac[eri/,ii(ior~ ~ I ( ; I  is prcscntcd I ,c~o\v. 
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2.4.1 Groundwater 

Groundwater data was obtained for five monitoring wells (4386, 2387, 12091, 189 1, and 1791) 
near the west portion of T- 1 (see Figure 2-2). Well 4386 is screened in the Rocky Flats alluvium. 
The remaining wells are screened in weathered ciaystone of the Arapahoe Formation (DOE, 1995). 
Because of the limited well placement, no data is available for groundwater flowing beneath the 
central and eastern portions of the trench. 

Wells I209 1 and 189 1 are located approximately 10 fcet south of [lie southet-ti bouadar-y of the 
ticrich, qq)roxiniutcly 40 fcet east of the southwest corner of the trench boundary. These two 
\vcIIs are likely hydraulically upgradient or cross-gradient to thc trench (see Figure 2- I ). 
iMonitoring wells 4386 atid 2387 are locatcd about 130 feet and 75 feet west o f  the west trench 
t~oundat-y. :d are locateci cross-gradient and/or upgradient to the ti-ench. Tlic rcnlainirig well 1 79 I 
is approx t:nakly 45 fcet Iiydraulically downgradient (north) of thc western portion 0;' the trench. 
Gmundwater sample results for the lipgradient wells (1209 I ,  189 1, 4386, and 2387) and the 
downgradient wcll (1 79 I ) are summarized in Table 2- I .  

Low concentrations of tetrachloroettiene (PCE) and irichloroetliene (TCE) were detzcted in all five 
monitoririg \veils. The I'CE nit.asurcrl in thc downyx!ieiit wcII 179! cxcecded tiic KFi'A 'rier I [  
grounLlwater action levels. However, PCE also excecds this action level iri upgrxdicr,t well 7387 
(see Figure 2- 1 ) .  Tlicie are iio[ cnough data i:vailable to dctemine \vhether PCE i n  gr-oundwarer a[ 
well 17'3 I is frotu either the saiiie sources as well 2387, or fr-on1 a source in T- I .  The presence of 
cunttini.in;il ion i n  wells upgradient and/or. cross,-gr:iJient to T- 1 has been linkcd to the 903 Pad and 
other potential sowxes. 

Metliylcnc chloricie \Y;IS detected in wells 2387, 1200 I ,  1x9 I ,  ant1 I79 I .  Methylene chloridc is ;I 

comrnon laboratory and saiiiplirig analytical contaminant. I t  is not known to have been uscd 
extensively as a solvciit ai RFETS. Therefore, W E  and  TCE ;ire used ;\s indicators of 
groiindwatcr con(amnina$m in relation to T- 1 .  
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I 

TIER I1 
WELL WELL WELL WELL ACTION BACKGROUND 
2387 12091 1x91 I79 1 l.EVl'.I~S (M2D) UNITS 

_- -_ - ~ 

'L'ARLE 2-1 
SUMMARY OF GROUNDWATER SAMPLE RESUL'TS 

AN A1.Y 'I'E 
I I  

Methylene Chloridc 

Tetrachloroethene 

Trrcliloroctlicric 

PILI tonllll11-219/240 

11 Amcricitiiii-24 I 
I I  

I J Iran i u 111 -21 3 /2 34 

111-iiiiiiriii-235 

Ill-an i u 1 1 1  -2 3 X 
- . . .. 

N 0 tCS : 
I\ I I concen I 1-i i I ions 1 - q  m t c d  arc mix  i m I I  I I I (J t )sc iwd, 
[Z I I co [ice i i  t 1-21 t io iis rep0 rt ecl fo I' mc t a 1 s and raci i o ii uc I ides are 10 I cl i s so I vcd a [i ;i I y se s . 
ND = Not Detected 
NA = Not Applicable 
mg/l = rnilligl-ams per liter 
pCi/l = picocui-ics pcr liter 
Values used for the radionuclide background cc1iIIp;iixmis are [he background M2D. Tliesc values 
twrc n b tai iicd fro ti1 the d1-a ll I3 ;IC k gro LI nd C:o i i i  par-i sori for k i d  ion iic 1 idc s i 1 1  G roii rid at et. report 
LIOE, 1997). 
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Organic Conipounds in &I 

Resulk from the Phase I1 RFI/RI investigations and the Trenches and Mound Site Characterization 
indicate that no VOC, semivolatile organic compound (SVOC), or polychlorinated biphenyl (PCB) 
conccntr-ations detected in the vicinity of T-1 exceed the RFCA Tier 11 subsurface soil action levels, 

Metals in Soil 

Cadniiiini was detcctcd in subsurface soil samples collectcd from borehole €3143487 12.0 to 3.1 
iiiiligixnis per kilogram (mg/kg)], BH3587 (2.2 to 3.3 rng/kg), and BH3687 (2.0 to 2.4 mg/kg). 
This conccntrntion is helow both Tier I and Tier TI action levcls for cadrniLim in subsurface soils in 
the proposed opcii space area. Arsefiic was detected at 14 riigkig in borehole 13113587 a t  a depth of 
i H lo IO kc t .  Thcse concentrations are below TIcr I and iiliove Tic!- TI action l e~~c l s  for meriic in 
suhsuifrxe soiis i n  the proposed open space a m .  Arsmic was not detected at shallow depths i n  
I h is Soi-c f i o  le. 

---.-- Iiadionuclicies in Soil 

c\vaiI; i l~lc.  ;iiialytical resulk for radionuclides in soil : ~ i t  s\imniarized in 'fablc 2-2 fgr ;.oniparisoii I!- 

RFCA Tier I1 subs~irfacc soil action levcis. None of the radionuclide activities cxccedert the l?FC'A 
'I'ici. I1 action le\ els. I-)lutoniiirn-239/240 and americium-24 I activities detected in each of thc !hr*ci: 
borcholes generally decreased with depth, indicating the sourccs of these I-adionuclides are likely 
prcseiit in or near the surfacc. The maxiilium plutoniurn-239/240 activity ( I  .S pCi/g> was 
observed from the 0 to 12 foot sample interval in borehole BH3587. Borehole BII3687 W;IS 

obselved with 1.7 pCi/g iiraniuni-238 from thc siirfxc to 5 feet and 2.2 pCi/g urxi iurw23S a! II 

dcph  ot I8 to 20 feet (sec. Figure 2- I ) .  

For cotnpletcness, thc Tier I 1  values for individual radionuclides. as defined in RFCA, wcre 
compareci to the subsurface soil samples collccted from the boreholcs to evaluate potential dose. 
licsulls of this cvidun[ion indicate that nc,ithcr thc IiFCA Tier I o r  Tier I 1  suhsurfxe soil action 
levels f o r  radionuclides wei-e cxcceded for any  01' the fifteen samples cullccteci. I Iowevci-, it is 
a[iticipatetl that u r m i u m  activities in  sirbsurface soil irnniediately beneath T- I will escectt RFCA 
?Jicr 1 .s[ilviiirf';icc soil ;uxion Icvcls, 21s dc!wii~iimi u\itig tlic spccifit'd stitii -of'--ratic.)s r i ~ t l i o c l  tl)i- 
i u i i  I t iplc 1 x 1  ion I IC 1 iclcs. C'c )II  l'i i . r n ; t t  ion so i I saiiil, Ics \vi I I 17c col 1 w i d  t ( )  d c r t x  i m  1 i i i v  t hc cs  f I! ti 1 o I -  
C s C ;I v ;\ I io 11 . 



Proposed Action Meinorandurn for thc 
Source Removal at the l'rcnch T- I Sitc 
IHSS 108 
"DKAFT" 

RFIKMRS-97-OI I 
Revision 3 

May  14, 1997 
Pagc. I4 of 37 

TABLE 2-2 
SUMMARY OF RADIONUCLIDE RESULTS FOR SUBSURFACE SOIL 

SAMPLE 
DEPTH 

BOREHOLE (ft> 

BH3487 I 8 to 14.7 

1 1 7 t o l S  

I 
_- " "  

BH35K 1 Oto 12.- 

i 

...... 
0 to 12 

12to 15 
-- . - 

... .1... 

1 I8 to 20 

~ IS to 20 

-. ................. 

TIER 11( ") 
SUBSURFACE SOIL 

ACTION LEVELS 
( P C W  

-. 

252 

252 

3s 

.- 

252 
- .... ..... ... 

38 

. .~ 

38 

38 

3 8 

252 

IO3 

38 

35 

.. ... 

. .  -- 

... . .  ....... ........ 

.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

252 
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Soil Gas Survey 

Soil gas samples were collected at depths of five and ten feet below ground surface at 25 sample 
locations around the perimeter of the trench to screen for total volatile organic compounds 
(TVOCs) using an organic vapor analyzer. No samples were collected within the trench 
boundarics bccause of the suspected presence and potential hazards associated with pyrophoric 
uranium. The soil gas survey results are presented in  Figure 2-3. 

Elevatcd lcvels of ‘CVOCs were detected in 19 of 25 sample locations ranging from 11 parrs pcr- 
million (ppin) to 1,990 ppm at sitc 020. The TVOr levels detected north of the trench boundary 
were generally highcr than those observed to the south. ‘l’he highest TVOC result was measured ;ilt 

siiniple location 020, approximately 25 feet south o f  the southern trench boundary. To ~ t ~ e  rio!-th o f  
[tic trciich higher TVOC readings were encountered in  boreholes further frorn the trench (OOGA and 
0Oc)A). Thc survey results do not show a ucfinitc trend in 2’VOC concentrations with depth or 
locailoii i n  the vicinity of the trench. Based on the lirriitzd data obtained, no source from v ithin the 
trench area was identified. This conclusion was based on comparison of the soil gas siir \xy data 
with that from other areas with known VOC soLirces, ‘The soil ?as survey was performed in the 
spring of 1995, the wettcst spring in 25 years. Although sail gas surveys are unreliablc i f  
cvtidiictecl whcn the vadosz zone contains high watec content and the water table is high. ir  i s  
i c i i w ~ i ~ i b l t :  lo conclude that T- 1 is 1:oi II major T O I I T C ~  of  ‘fVOc‘;. 

Two elcctr-ornagtietic surveys werc perforriled to  locate I)ur-icd conductive ObJeCtS and define the 
trench boundaries. Both surveys identified anomalies iupresenting areas within thc trench most 
likely to contain buried metallic objects. ‘The iinoiiid~es were identitied in the  est end, md to ;i 
lesser extent in the cast end of the trcnch. ‘The anoiiiL~iiec vary i n  \ILC L‘roiu 10 to 24 feet n I& :ind 

indicate [ha( [hc trcnch is approximately 200 feet 111 lengh. 
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staging area. Depleted uranium chips will be stabilized by encapsulation to address their potential 
pyrophorici ty. Associated radiologically contaminated soils will be excavated, treated if necessary, 
and staged for off-site disposal. The praject will be conducted in accordance with applicable 
regulatiocs (See Section 5.0), WCA, DOE Orders, and RFETS policies and procedures. The 
project will also utilize lessons learned from previous accelerated actions conducted at RFETS and 
other DOE - complex sites. 

Process selection - Several alternative processes for the stabilization of the potentially 
pyrophoric depleted uranium wastes were evaluated for this project. The processes evaluated were 
thermal oxidation, chemical oxidation, and stabilization by cncapsulatinn. All three proccsses 
have been succcssful in  converting pyrophoric urnriiitm to a stable, non-reactive forni. 'Thermal 
oxidation requires exiensive off-gas treatment to control emissions. Chemical oxidation can 
produce both chlorine and hydrogen gas during the process and may not be appropriate for t.he 
anticipiitcd rnixlurc of soils, lathe coolant and other impurities. Both thermal and cheniical 
oxidation woixld prvducc waste streams in addition to stabilized uranium oxide. These wastc 
strcams would require further stabilization or treatment prior to disposal. 'Thernial and cheriiical 
oxidation would both require pxe-treatment of the wastc, and separation of coolant, soils, and 
other niaterial from the depleted uranium. Stabilization of the uranium chips by cementation type 
processes was selected based on the simplicity of the process, its ability to handle uranium chips 
coaled wi[lr liltht: coolant and mixed with soil and debris, and its history as a safe, provcn 
technique for converting the depleted uranium to a non-reactivc folm. 

. 

0b.jectives of the proposed accelerated action are to rernediate the risk posed to future users of the 
site by removing and stabilizing the potentially pyrophoric uranium from the ti-ench and removing 
and trcatirig (if rwcssary) contaminated debris, soils, and other nzaterial that may be conrained in 
the trench. Iiadiologically contaminated materials above RFCA Tier I action levels (except if the 
lirxiiting conditions described in section 3.2.1 are met) will be I-emoved from the trench. trcnkd as 
riecewiry, and stagcd for disposal. Upon completion of the accderated action, the trench will not 
coiiraiii clcplcled iiraniiin-i or soils uontaminated abovc RFCA Xci- I x t i o n  levels for r.~~dionucliClds 
o r  VOCs. m d  the T- I ai-ea will have been rcclairned tu [1i-C-CxC'ii\,;ition condit i o n x .  
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associated with the uranium above Tier I action levels for radiological activity. Other wastes 
suspected in the west end of the trench such as cemented cyanide solutions (10 drums) and "still 
bottoms" ( I  drum) will also be excavated, sampled, treated as necessary, and staged for 
appropriate off-site disposal. 

Soils will be screened, segregated and stockpiled. If present, and of sufficient volume to warrant, 
VOC-contaminated soils above Tier I action levels will be staged for subsequent treatment using a 
low temperature thernial desorption remediation technology. Upon attainment of thermal 
desorption unit (TDU) performance goals, thc treated VOC soil will bc backfilled into the 
excavation following analysis to confirm contaminant concentrations are helow the TDU 
perfo1mance goals to bc dctcrmincd. Offsite trcatmetit and disposal of low volumes of VOC- 
contaminated soils may be utilized. If significant VOC-contaminated groundwater is identified 
during the project, post-closure groundwatcr monitoring riiay be required. Dctails of a proposed 
groundwater monitoring program would be described in the prqject Closeout Report. The 
iiion i t o r i ng program wou Id add ress both g round \!rater and pot e I I ti al sur face water con [a mi na t i o ti. 

Radionuclide contaminated soils will be segregated, stockpiled. and staged for disposal. 
Radiologically contaninated soil below the RFCA Tier I1 action levels will bc returned to the 
trench. Radiologically contaminated soil below Tier 1 and greater than Tier 11 levels will be 
disposed of offsite or returned to [lie (rcnch within ;I gcotcxtilc fabric. The geotextile Fabric will 
nllow for future retrieval o f  the soil if requii-cd. The remainder o f  t.bc trench will be filled with 
clean backfill, and the rop G inches will be covercrl ivith topsoil. 'l'he trcrich and ;issociated ;ireas 
iiscd for the accelerated action activities will be reclaimed. 

3.2.1 Excavatioii 

Conventional excavation tcchniqucs will he uscd to rmiovc ttic soil, drums, debris, and 
contaminated soils at the T- I site. Excavation ccliiipnient will consist of a track-mounted 
excavator, backhoe, and/or front-end loader. 'Hie excavator bucket will be equipped with brass or 
bronze tee t h to in i n i r u  i zc spark -po te nt i ;i 1 w 11 i I c hand I i ng c h i  rxis con t ai n i ng depleted 11 Ian i 11 111. 

I1 1-1 I I 11s \vi 1 I be re Inovcd fro ni t lie txc:ivii[iori i nd i \ I ci t I ;ti I J,, (Jric-Li t -:i- t i me, i ti cirder IO  in i 11 i ri I i zc 
cxposui~c to workers, environment, and the piihlic. Site controls will be utilized for  both intact and 
no ii - i ii t iic t dru 11 IS, ;is s pcc i fied in  t he Fie Id I iiip le nit I I tat i o  11 Doc 11 meti ts. Stand ard f i  rc prevcn t ion 
;\ n c i  x i i  171) I-c s s i on t cc I 1  1 1  i q i I C  < ti, I' 11 y r o  171 I o 1 - i  c: I 1 ict ;iI 5 \\. i I I I ii: I I I i I i / id. FA[ i 11 g 11 is t i i n  y agu ii I 5 fhr  I lic 
potciitially pyi.ophoric deplctccl i i i m i i i n i  chips wi I I  tv located iinniecliately ;ici-j;iceiit to the 
cscavation site and rciidy 1.01- I I X  Soils, ctriiiiis, ; i i i t l  dchris will bc i i iovd  it1 diinip trucks, roll- 
ol'fs, o r  b y  siiiiilai- t1'aiispoi.t [(.) ;I st;i~~iri~/sctri-c~;Itic,n ~ i ' c i i .  c-Iesci-ibctl in Scction 3.2.1,. 



. .  

t'ioposed Action Mernoriii~durn for the 
Source I-knioval at the Trwcli T-ISite 
I I m  108 
"0 R A F-P 

IWRbiRS-9'7-01 1 
Revision 3 

May 14, 1997 
Page: 19 of 37 

conducted during periods of sustained high winds. The RFETS Environmental Restoration Field 
Operations Procedure FO. 1, Air Monitoring and Particulate Control, will be incorporated into the 
project. A series of continuous air sampling stations deployed around the RFETS perimctdr, 
including additional sampling stations located around the T- 1 site will be utilized. Air monitoring 
for radioisotopes, VOCs, and particulates will be performed throughout the project, ana be detailed 
in the HASP. 

When the excaval.ion is inactive, such as downtime or the end of work shifts, exposed drums in the 
trcnch will be covered with soil and potentially pyrophoric materials will be contained in a fire-safe 
con fig ii r a t i o 11. 

At the completion of excavation, vcrification saniplw will be collected along thc basc and sides of 
tlic excavation to determine the post-action condition of  the subsurface soils. Saniples will he 
malyzcd according to the Sampling and Analysis Plan (SAP). 'l'his sanipling will be peifoixicd 
after an initial noriiinal six inch scrape below the drurns and debris to clear the ti-ench bottoin o!' any  
slough material. Visible staining which may extend beneath the tlcnch bottom will also be 
removcd prior to collecting samples. If analytical rcsiilts indicate that contamination is present 
above Tier 1 action Icvels, further excavaticn and sampling will continue until the clean-up targzt 
levels listed in 'Table 3-i have been rnct, or the liriiitirig condition (top of uiiweathered bcdrock) is 
tnet. 

Ifcontan~in,:tioti is encountered hclow tlic hottorn o f  tlic trench, the excavntion will be Iirniteti to t h c  
highly weattiemi l~edrock, one to three feet below the alluvial/l.redrock contact, or lo the depth o f  
groundwater-, if encountered. Unweather-ed bedrock will not bc excavated. An 01-ganic vapor 
analyzer and a field instrument for the detection of low cnergy radiation (FIDLEK) will he used as 
field screening tools to guide cxcavation activities before col!ectian of the excavation verific;ition 
c m 1 p  ICs .  
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Radiolugical monitoring of the soils will be perfornicd for protection of the workers, the public, 
and the cnvironment in accordance with 10 CFR 835 and the RFE‘TS Radiological Controls 
h4anual (K-H, 1996). If levels of radioactivity arc encountered in the soil greater than three times 
background, the soils will be scgregatcd xid further sampling and evaluation will bc perfornicd to 
comparc radioisotopic concentrations with RFCA <Lihrurfacc soil action Icvels. 

Rnsecl on availa1,le site cliar.actcrizatioii c h t a ,  no iwo\!ci.al>lc free pimlucl is cxpcctd in  thc trench. 
Fi.ee producl, if  prcsent, would likely remiiin in the soil when excavated a n d  sinal1 lenses or 
pockets wticn distiirbcd during cxcavation will bc absorbed by surrounding soils. Visibly stained 
areas of the excavation will be removed. If n sufficient amount o f  recoverable VOC or other 
hydrocarbon free product is encountcred, thc free product would be containcrizcd, ctiaractcrized, 
;I nd np pro pi a tc I y d i s pos e 11 o f fs i tc . 

Rased on historical groundwater levcl tne;isui.cments i n  the vicinity of 1’- I ,  groundwater is not 
expected (c) bc crico~intcrcd during excavation activities. If gro~~ndwater and/or  incidental water is 
CiIcouiitcrCd diiriug cxc;it’atiori. ;i field pLiiiip will hc ~ i w d  to transfer thc w;ilr:r into a temporxy 
s toruge cant :iincr ons i tc. 
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3.2.2 Stae;iuejSegreg;ation of Contaminated Materials aiid Soils 

Drums containing waste materials, drum fragments, debris, etc. will be evaluated for inclusion into 
the stabilization process and segregated accordingly. Liquids and sludge, if encountered, will be 
segregated and managed appropriately. Uranium chips to be stabilized, debris, and other waste 
materials will be transported to the treatment area. Wastes not suitable for stabilization will be 
packaged and disposed of appropriately. 

Bnims containing waste materials, drum fragments, debris, etc. will be segregated based on field 
screening. Each drum or artifact will be evaluated, and inventoried. First, materials will he 
segregated according to suspect radiological contamination, suspect hazardous contamination, or 
suspect mixcd conlamination (contaminated with both a radiological and hazardous component). 
D r u m  will be inspected for labels, tnarkings, texture, color, and any other information which may 
assist in identification. Solid materials will then be segregated and assigned to one of the tclllowjng 
waste types: depleted uranium chips and turnings, cenien ted cyanide wastes, suspected “classified” 
artifacts, dcbris, wastes potentially containing hazardous constituents, or unknown materials. 

Lhurns identified as conlainiiig uranium chips, andor uranium chips in a soil matrix wi!i be 
containeiized and lrdtlspot-kd to the treatment area for stabilization. Thcse materials and wxtes 
Gioulrl be cnsily idcrztifiahle by visual inspection, radiation screwing, ancl by their. locatixi Ivitliin 
t tie t rcnch , 

Cemented cyanide wastes will be re-packaged and sampled in accordance with the SAP. Sampling 
results will be used to verify the inatccial waste type, characterize the waste for applicable storagc, 
disposal, and treatment options (if required), and/or resolve whether the present waste form is 
acceptable for disposal. The re-packaged waste material will be stored in a Temporary I i n i t  (TIJ )  
established for storage of wastes during this project. 

Artifacts suspccted as being “classified” items will be imrnediately isolated ancl packaged 
appropriately. Thc WETS Classification Office. will be contacted to remove the artifact. :ind storc 
I I  i i i  a secui-e location. 
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Materials which cannot be immediately identified will be containerized, and sampled to identify the 
contents. Once the material is identified, it will be disposed of properly. 

Liquids and sludge, i f  encountered, will be segregated and managed appropriately. The excavated 
containers will be inspected for labels, marlungs, or other information which may indicate its 
contents. The liquids/sludge will be screened for radiological and volatile organic contamination 
and will be re-packaged if requited, i n  order to ensure container integrity. After container integrity 
is assured, the liquids will be stored within secondary containment. If  the liquiddsludge cannot be 
identified, the material will be sampled to determine its characteristics. 

During the excavation, exposed soils will be screened for volatile organic compounds and 
radioactivity using appropriate instrumetitatioii and analysis. Soils that appear stained or 
discolored or appear to possess chenical or radiological contamination will be automatically 
segregated as suspect-contarniriated to ensurc waste mini inhion.  Soils suspected to be clean will 
be staged and stockpiled for reuse in backfilling and restoration of excavations. Sampling of 
suspect-clean soil and suspect-contaminated soil will be performed according to the SAP. 

Soils excavated directly from the nrcas of the trench containing waste drurrls, debris, etc. may 
possess hazardous or radiological charackristics. I t  is anticipated that T- 1 received containers as 
wcll as ~nany loose items. Visual indicators may include miscellaneoiis debris and particulates 
~iiixcd in with soils, staining and discoloration, odors, or other indications from field instruments 
(hat  inriicatc tllc soils may be con~an.iinatccI. 

Soils suspected to be either radiologically or VC)C-contaminarecl will be tcmpor-arily staged in either 
roll-off containers or contaminated soil stockpiles (CSSs), in the northeast trenches area. This site 
was chosen because i t  is 1-datively tlat and contains support trailers and utilities from the previous 
environiiient;il iwtoixtion projects ;it RFITS .  'I'he CSSs will I)c desigieci to contain the 
contaminated soil and niininiizc wind blown dispersion and storm water interaction with the soil by 
using concrete barriers and a water--resisl;int tarpaulin. In addition, a plastic lined ditch will be 
constructed sui-rounding t tie stockpile to c;q>turc local stormwater. Storm water collected from this 
ditch may he iised to uo i i t ro l  dust on soils :iwaiting treu(n~enl 0 1 -  will tw collected for onsitc 
treatment at the Consolida~crl Watcr 'I'imitillciit Facility ( C W W )  in I3uilding 89 I .  Air rnonitoring 
for  VOCs, piir(ic~ilatcs, and r;iciioiso[opc.s will bc pcrlormed dui-ing stagins nt' soils i n  the CSSs. 
I h s t  iiiiniiiiization [vi11 IK l)cifoi-iiic>(.l tliiriiip rlic st;i;Tiiiz of soil< in  rlic CSSs anci  ;I \v;itci.-i.csi~laiit 
t q x i ~  I in or cq~i i vale ti t \vi I I 17c [ ) I  accci ;I [tc I- c h i  l y s tockpi 1 i iig opel-;1 t ioiis. 
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3.2.3 Treatrnen t 

A stabilization process will be utilized as appropriate to ellcapsulate uranium metal chips, and 
incidental radioactively contaminated soils, and other low-level radioactive debris associated with 
the depleted uranium recovered from the trench. Radiologically contaminated soil and debris above 
RFCA Tier I action levels, not intimately associated with the depleted uranium waste, will be 
excavated, treated if necessary, and staged for disposal. Stabilization involves mixing the wastes 
with a stabilization agent to forni a solid monolith. Encapsulation within the monolith isolates the 
uranium from oxygen and moisture, rendering i t  stable a n d  non-reactive. Stabilization techniqiies 
can be sensitive to the presence of oils or sulvcnls. If these materials are detected, the stabilization 
mixture may bc modified, or the oils/solvtints may be separatcd and containerized (e.g. gravily 
separation or fillration). Following stabilization, the mono!ith will be sampled to support clff-site 
disposal waste acceptance criteria, and will include analysis by the EPA Toxicity Characteristic 
Leachkg Procedure (TCLP) for metals, V W s ,  and reactivity. These activities will be conducted 
within a temporary containment structure. 

The temporary structure (e.g., Sprung Instant Structure) would provide a sealed environment for 
performing trcatment operations. The structure woiild be constructed near ' I -  1 with secondary 
con!aimieut Lor spill control, and would bc equipped \vi th ;i high eflicicnzy prticulate air (HEPA) 
filier system to control potential airborne contaminarits. The structure would lx constructed of 
f'ltime retardniit materials and would be dcsignccl t o  shed snow iinci withstand high winds ~ N I  hail 
in accordaxe with the applica'nlc building codes and standards. 

As a contingmcy, if sufficient VOC-contaminated soils arid debris arc present to juslify the 
expcnse, :! low-tempernture TELJ will bc i rml  to remove Ihc VOc'c f i o r n  contarninatcd soils i n  a 
non-destructivc minner. If' thermal desoptton is used, lhc -rDU wlll be similar to that described i n  

the Mound P A M  (DOE, 1996), and the performance goals for the VOCs would be as discussed for 
the Mound projcct. So11 would hc staged pending moblli~cition of a TUlJ 
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3.3 Worker Health and Safety 

Due to the contaminants present in  T- 1, this project falls under the scope of the Occupational Safety 
and Health Administration (OSHA) construction standard for Hazardous Waste Operations and 
Emergency Response, 29 Code of Federal Regulations (CFR) 19 10.120 Under this standard, a 
Site-Specific Health and Safety Plan (HASP) will be developed to address the safety and health 
hazards of each phase of site operations and specify the requirements and procedures for employee 
protection. In addition, the DOE Order for Construction Pro-ject Safety and Health Management, 
5480.9A, applies to this project. This order requires the preparation of Activity Hazard Analyses 
(AHAs) to idcntify each task, the hazards associated with each task, nnci the precautions necessaty 
to mitigate the hazards. The AHAs will be included in the IIASP. 

An Activity Conlrol Envelope (ACE) process is being utilized to develop the safety envelope for 
perforriling the T- 1 rcmcdiation. The ACE team consists of a group of individuals with varied 
training and backgrounds relevant to the T- I project, and includes sihject matter experts on treating 
potentially pyrophoric depleted uranium, nuclear safety, health and safety, radiation control, 
excavation processes, waste handling and treatment, as well ;IS the DOE project representative. 
The ACE team will evaluate associated hazards for cach of thc activities. These analyses will be 
incorporated into the HASP. A nuclear safety analysis is also being performed for the T-! project 
in pitrallel with thc ACE review. ‘I’he niicleai. safety analysis will consider the safety of site 
workers (pro-ject and collocated) and off-sitc popuiations. Any specific reqiiirement.s of the nuclear 
safety analysis that are not covered by the ACE hazard analysis will i:ilso be incorporatcd into the 
HASP. The ACE process is evaluating special safety and radiological concerns of handling 
depleted uranium drums in an unknown condition and configuration, including fire hazard, 
radiological and chemical exposure. 

‘This piuject could expose woi-kci.~ 10 physical, chemical, nnd low levels of 1-adiological hazards. 
Physical Iiazards inc lde  those associated with excavation activities, use of heavy equipment, 
noise, heat stress, cold stress. and work on uneven surfaces. In addition, thcrc is potential for :I 
Liriiiiium chip fire. Fire safety will be xklressccl in the IIASP and in  a jobspecific fire prevention 
; \ l i d  respotisc plan. 
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The HASP dctails project "radiological hold points," to address contaminated debris, contaminated 
drums, or removable contamination above limits. Radiation monitoring will be included in the 
IIASP per the WETS Radiological Control Manual (K-H, 1996). 

If field conditions vaiy from the planned approach, (ie. unexpected conditions) an activity hazards 
analysis will be prepat-ed for the existing circumstances and work will proceed according to the 
appropriate control measures. Data and safety controls will be continually evaluated. Field 
radiological screening will be conducted using radiological instruments appropriate to detect 
surface contamination and airborne radioactivity. As required by IO CFR 835, Radiation 
Protection of Occupational Workers, dl applicable implementing procedures will be followed to 
insure protection of the workers, collocated workers, the public, and the environment. The HASP 
will describc the a i r  monitoring equipment to be used to nioni tor for raciiation, VOCs, and 
particulates. Air monitoring will be performed in accordance with applicable procedures which 
includes project si te aiid per-inieter jI<adioactive Ambient Ail hlonitoring Program [RAAMP]) 
monitoring throughout project duration. Dlist nlinirnizatinn techniques will be uscc! to control 
suspension of contaiilinated soils and particulates. Air tnonitoring activities may vary dependent 
wi field activities. 

3.4 Waste Mmlgement 

Stabilized depleted uranium chips and associated soils and metal debris, e.:. drum carcasses, will 
bc packaged to meet the waste acceptance criteria (WAC) of the receiving facility, and will be 
stored onsite pending final off-site disposition at either a low-level or low-level mixed waste 
i'eposilory. Waste associated with the stabilization process will be screened for radiological 
contamination. If this waste is not radioactive or RCRA hazardous it may be placed in a sanitary 
waste l a d f ' i l i .  
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with applicable Federal, State and local laws and regulations. The Closeout Report for the project 
will document the types, volumes, and disposition of all wastes.generaced by this project. 

4 . 0  ENVIRONMENTAL IMPACTS 

The National Environmental Policy Act (NEPA) requires that actions conducted at the R E T S  
consider potential impacts to the environment. While no separate NEPA documentation is required 
for this action, RFCA does require DOE to address NEPA values, Le., consideration of the 
environniental impacts of the proposed action and of alternatives as part of this PAM. The no 
action altcrnative was not considered. The no action alternative is unacceptable because it would 
result in no improvement to the contaminated soil resources or the risk to the environment of 
leaving the waste in place. 

‘There are no continuing long-term air quality impacts after the project is complete. Short-term 
impacts associated with the project will bc rnitigated by dust suppression techniques and excavation 
controls. Air quality impacts are discussed further in scctions 5.1.1 and 5.2.7. Dusts generated 
during the stabilization process will be controlled by engineering controls, including use of a 
temporary structure to cover the segregation and stabilization process area. Surface water and 
groundwatcr quality and wetlands impacts are not anticipated. ‘The excavation area will include iun 
on and ruii o f f  contr~ols t o  prevent stormwater from contacting the wastes. Only limited, temporary 
changes to gi-owdwatei. flow (if  any) arc anticipated due to the m a l l  area excavated, and the depth 
of’ cxcawtion, which will be above the averagc groundwater table. Clearance for concerns related 
to the Migratory R ird Treaty Act arid threatened and endangered species will hc obtained from 
RFE‘I’S ecologists prior to any  construction/excavatioii activity. 

‘The excavation ;ind stahilization areas tiavc heen distwbcci ovcr the past forty years. This action is 
not anticipated to havc diicct or indirect, or ii-reversible and irretrievable iriipacts to natural 
resources at RFETS ;mci ultimately the action will improve naliiral resourccs by removing a known 
radiological contamination source. Revegetation will mitigate any impacts caused by this action 
and the pi~cvioiis distiir-hiinces. Impacts to the soil’s ability to support vegetation following 
cxc;\v;itioii ;\rid hack fill will hi-: acicir-cssccl. Topsoil of  sul’licicnt quality will be ulilized to support 
rcvcgctation. Givcn the r-elntivcly small nrea of excavation and Ixickfill, iind thc project’s short 
dui’ation, impacts to Liuna will also be liiiiireti and ot- short duration. Rec;iiise the pro-jcct is located 
;I \\.i I I‘1.c) I I I ;I  I 1 )r .S L I I ~ X  c w i I I 11 I.. \V c I I i I I 1d s , o I ’  I I ii h i t ;I t s I I i t ii I I c 1.0 I’ ~t 1 c t 11 i ~ i  I c 11 cd ;I 11 ti e 11~1 i111gc i ~ d  

s pcu i cs known I( j i ti I i ; I  h i t R F I T S  ~ i inp:ic: I s I O  t ti i u t  c nccl  ;I  nd e 11 c i a  11 $e red s pcc i cs and mig n i  t or!! 
hit-cis ; I I -C no1 ~iiitic~~~iitccl. I’cricidiu s\ii-vcys lo r  ttiest: spccics will t)c conducied per t<t;ETS 
procecliii-cs. I 1istoi.i~ ; I I I C I  c~iillunil I-esoiirccs ; I I C  [io[ pi.cscnt ;II thc 1- I site. 
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been disturbed. A net improvement in resource quality will occur and will be consistent with both 
the short and long term uses anticipated at RFETS. Cumulative impacts will be extremely limited 
or nonexistent due to the project's short duration. Areas disturbed during the project willbe 
revegetated per guidance from RFETS ecologists. Historic impacts to soil and potential impacts to 
groundwater will be reduced. 

5 . 0  APPLICABLE OR RELEVANT AND APPROPRIATE KEQUXREMENTS 

RFETS accelerated actions performed under a PAM must attain, to the maximum extent 
practicable, fcderal and state applicable or rclevant and appropriate xquirements ( ARARs). For 
thal reason, [he substaritive attributes of the federal and state AKARs must be identified. 

In addition, RFCA incorporates section 121(e)( 1) of CEKCLA so that the procedural requirenient 
to obtain federal, stale, or local permits is waived for accclerated actions conductccl in the buffcr 
zone. (RFCA m16.a.). T-I, the containment building, and any temporary units ('TUs) will a11 be 
located in the buffer zone. For each permit waived, RFCA requires identification of the 
substantive requirements that would have been imposed in the pertnit process (RFCA (j[ 17). 
Further, the method uscd to  attain the substantive pcnnit rcquirements milst be exphined (RFCA 

'(I i7c). The following disciission ir, intended to complement other descr-iplions provided in this 
PAM in a inanncr that satisfies tlic CIEKCLA permit W ~ I V C I .  :zquriemenls. 

5. 1 Chemical-Spccific tiequirements and Considcrarions 

The only chernical-specific ARAR identified was the Nationni Erriissiori Standards for I.Iazardous 
Air Pollutants (NESHAP) for Emissions of Radionuclides Other Than Radon From Department of 
Encrgy Facilities. T n  addit.ion, the RFCA Action Levels and Standards I'rarncwork for. Surfricc 
Water, Groundwater, and Soil (ALF) Tier I subsuifxe soil action lcvels were identified as lo-be- 
considered. 

5. I .  1 NESHAPs 
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The estimated maximum radionucfide dose to the public from this project will be approximately 
0.20 mern  effective dose equivalent (EDE). This result represents a preliminary estimate based on 
radionuclide emissions from excavation and from exposure of radionuclides to the atmosphere over 
the course of the project (no emission control has been assumed). It does not include additional 
emissions that may occur due to material handling activities, stockpiles, and resuspension from 
wind erosion. The dose was estimated for the most impacted off site individual (southeast of 
RFETS near Mower Reservoir) using the EPA approved CAPXX-PC dispersion model. 

Ambient air monitoring data collected during an earlier remediation project suggests that the actual 
dose to the public could be higher than the dose estiriiatcti in this preliminaiy analysis due to 
uncertainties in thc estimation of the source term and the predictive capability of the CAP88-PC 
model. Assuming a factor of IO, as suggestcd b y  these data. a n  EDE of approxitnately 2.0 tiirctii 
would result. 

In addition, there IS a potential that some of the depleted uranium material may burn upon exposure 
to the atmosphere which would cause additional dose. This estimated dose increase could be as 
milch as 0.005 mrem pel- kilogram uranium bumcd. 

Because the proposed remediation of Trench 1 is ; I  CGKCI,A project, EPNCDPHE notification 
and approval is only being required through the PAM process ;mci not as part of obtaining any stntc 
or federal permit, cven ttiough the estimated dose from the pi-olwt excccds the 0.1 inreill threshold 
(scc 40 CFR4 61. 100). Kccords will be kept, ;is nccdcd, o f  project paiarnctcrs sufficient to 
estimate dose for annual compliance reporting. 

The prelin-iinary evaluation has not attempted to specifically ectimate radionuclide emissions that 
could be relenscci frorii thc treatment enclosiire 01. thermal dewrplion unr t ,  i f  nccdcd Tf 
uncontrolled eiiiisstons from m y  point soiircc are estimated to exceed 0. I nireni, source 
monitoring is requiied and will be implemented. 

I n  summary, thc T- 1 pnjcct emissions, when combincd with otticr RFETS ctnissions will not 
cscccd IO iiireiii to any iiieiiher of the public iii a n y  ycal-. 
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The ALF subsurface soil action levels for radionuclides are based iipon the approach taken in 
DOE'S notice of proposed rulemaking, Radiation Protection of the Public and the Environment, 10 
CFR Part 834, (see 58 FR 16268), and in EPA's staff working draft of the EPA Radiation Site 

, C1ea:iup Regulation, 40 CFR Part 196. Because neither the ALF, the proposed 10 CFR 834 or the 
draft 40 CFR 196 are duly promulgated, they cannot be ARAR but were considered when 
subsurface soil action levels were selected. 

5.2 Action-Srxcif'ic Requirements and Consideration 

The followir!g acliori-specific requirements and considerations wcre cvaluated specific to the T- 1 
project: 

De fin i tio n of Keniediii[ion Was tc 
Identiiiciiiicn and Listing of Hazardous 01- TSCX (PCB) Wastes 
Land Disposal Restrictions 
Containment Building 
Contaminated Soil Stockpiles 
Temporary (Jnit Tank and Container Stoidge 
Part ic 11 1 i i  IC, V O( ;ii id 1 t ;I/ 3 rdo I i ,. A i i- !I(, I 111 t I o ti Em 
Debris Treatment 

LO t is 

In KFCA rcmediatiori waste is defined as all: 
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5.2.2 Identification and Listing of Hazardous or TSCA (PCB) Wastes 

The depleted uranium is exempt from RCRA as a source material. (See 42 U.S.C. $6903 (27)). 
Regardless, the pyrophoric depleted uranium is sufficiently similar to wastes that exhibit ignitible 
or reactive characteristics to warrant physical handling in a manner that attains relevant and 
appropriate ARARs, to the maximum extent practicable, for as long as the uranium remains 
pyrophoric. The relevant and appropriate management ARARs are identified below in sections 
5.2.4, 5.2.5, and 5.2.6. 

The historical record indicates that 10 drums of cemented cyanide wastes were disposed in T- 1, 
The cyanide wastcs could have originated from either listed electroplating sources or non-listed 
heat treating activities conducted in Building 444. Because of the uncertainty as to the source, any 
cyanide waste, soil/waste mixture, debris or wastewater will be considered potentially reactive until 
tested and determined ctherwise. (See 40 CFK $26 I .23(a)(S)). Where appropriate, any cyanide 
waste, soil/waste mixtures, debris, or wastewater will be evaluated for other hazardous 
c h a m  teri s tics, 

The operating record reveals only one instance where a single drum of "still bottoms" was 
disposed i n  T- I . This occurred during a period w1ier.c inaterial ictentificd as "pcrclene still 
bottoms" wci-c routinely taken to the Moiinti Site. This drum oriyinated in Building 444 where 
clistillntion of lat.lic coolants also occurred. Given h e  doubt about I- 1 ;IS a source of' VOC 
groundwater conlamination, identification of any RCRA listed waste codes as ARAR is not 
presently justified. If 'T- 1 is idcntified as 3 soiirce of tetractiloroethcne or trichloroethene 
groundwater contamination, appropriate ARARs. (e.g., FOO 1 still bottorns from the recovery of 
tetrnctiloroethene 0 1 -  ti-ichlnrocthene used for degreasing) will be idcntified ;is ARAR to soil 
cxc avat i o ti atid d i s 170s i I i o 11. 
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5.2.3 Land Disposal Restrictions 

Any waste, soil/waste mixture, debris or liquid that is idzntified as a hazardous waste requires 
treatment to the Land Disposal Restrictions (LDR) levels for wastewater or non-wastewaters, as 
appropriate. (See 40 CFR $268.40 Treatment Standards for Hazardous Wastes). 

For reactive cyanide waste, soiywaste mixtures, debris or liquids, treatment to the LDR levels for 
wastewater or non-wastewaters is required. (See 40 CE'R $268.40 'I'reatruent Standards for 
t-Ia7,ardou.s Wastes, D003, Reactive Cyanides Subcategory). DO03 reactives are not subject LO 
evaluatioti o f  underlying hazardous constituents. (See 40 C+R $268.4U(c)). 

Rernediation wastewaters generated during rerriediatioii will be Iransf'ei-red Lo the CWTF (Building 
X9 1) for irccatment. If these rernediatiori wastcwaters contain listed RCRA haz~udoirs wastes or i f  
rile remediation wastewaters exhibit a RCRA chmcteListic, the RCRA hazarcious waste codes 
would not be applicable or relevant and appropriate because thcse waste watcrs are CEKCLA 
remediation wastes being treated in a CERCLA treatnient unit. The CWTF will treat the 
remediation wastewaters to nicet applicilbk surface watcr quality standards tinder a National 
Pollution Discharge Elimination S y ~ . m  ARAlh framework. 

Any waste generated as the result cf trcatment of a licted waste will br assigned the coi-rcymiidin~ 
wastc code. Wilstes generatcd as n result of thc trcntrncnt of w;i~te watcr will also hc evduatcd to 
determine i f  :hey cxhibit a hazardous characteristic. 

5.2.4 Containment Structure 

Waste, soillwiistc and debris trcalmcnt will be conductcd in ;I ieliipoi ;uy cont;iiiitiient \(rLluturc. 
The requiremcnts include dcsign criteria, operaling standards, and closiirc standards (See 40 CFK 
lj264.1100). 
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Operationally, the primary barrier must be niaintained free of significant cracks, gaps, corrosion or 
other deterioration. The level of waste within the containment must allow some freeboard above 
the waste. The structure must be operated to prevent tracking of wastes from the unit by personnel 
and equipment. Fugitive dust emissions from doors, windows, vents, cracks, etc. must be 
controlled to a no visible emissions level. 

For closure of the containment structure, all wastes and contaminated subsoils must be removed (if 
appropriate), and structures and equipment will be decontaminated or managed as waste. 

Table 5- 1 identifies the genei-a1 RCRA requircments thal ai-c bcirlg idcntified ;is relevant and 
appropriatc to  the Containment Stiucture, the CSSc and the Temporary IJnits. 

I n  regards t o  overall RCRA requirements, 40 CFK Part 264 Subpart C ,  Preparedness and 
Prevention is addressed i n  the RFETS KCRA Part B Permit and by RFETS infrastructwe. 
Similarly, 40 CFR 1% 264 Subpart D, Contingency Plan and Emergency Procedures is also 
addressed i n  the RFETS RCRA Part I3 Perrnit and by RFETS infrastructure. 40 CFR Part 264 
Subpart E requirements are administrative in nature and will not he applicable or relevant and 
appropriate. 
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5.2.5 Contaminated Soil StuckDile(s) 

The contaminated soil stockpile(s) (CSSs) will be located within the large area of contamination 
east of the plant site where waste management activities were historically conducted. Details on the 
configuration and operation of the CSSs are provided in section 3.2.2. The movement and 
stockpiling of wastes within the East Trenches area of contamination will not trigger LDRs (see 55 
FR 8760). The CSSs will also be subject to the general RCRA requirements identified in 
Table 5- 1. 

For closure oi  the contaminated soil stockpile(s), wastes and contaminated subsoils must be 
removed, :IS appropriate, and siixctui*es and equipmen: will be decontaminated or rrinnaged as 
waste. 

5.2.6 lemporarv Unit Tank and Container Storaoe 

The establishment of TUs [nay require a perni t  exemption if any of the tanks or containers are u e d  
for longer than 90-days. Therefore, the discussion in this section is provided to satisfy q[ 17 of 
RFCA. 

4 0  CFR 8264.553 provides that temporary tanks and cont.ainers used for thc stomge or  treacnien[ 
of hazardous rcrnediation wastes may be subjlect 10 aller'native design, an6 operating and  closure 
requiretuents as long as the requirements are protective of hurnan health and the environment (See 
40 CFR $264.553(a)). 'l'he T U  must be located [vithin the facility boundary and may only be med 
€or treatment or storage of' remediation wastes (See 40 CFR $264.553(b)). 

In establishing rccluirciiierirs fur TUs seven Licto1.s rnust he considered: the lengrh of time the L I I I ~ L  

operates; thc type of unit; the volumes of reniediation waste; the physical and chemical 
characteristics of thc remediation waste; the potential for releascs; the conditions at thc site that will 
influence ruigtation; and the potential for exposurc i f  a i.clease occurs. (See 40 CFR $264.553(c) 1 .  
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5.2.7 Particulate. VOC and Hazardous Air Pollution Emissions 

Remediation activities have the potential to generate particulate, radionuclide, fugitive dust, VOC, 
and HAP emissions. 5 CCR 1001-3, Regulation No. 1 ,  governs opacity and particulate 
emissions. Regulation No. I ,  Section I1 addresses opacity and requires that stack emissions from 
the containment structure or fuel-fired equipment rriust not exceed 20% opacity. 

Regulation No. 1 , Section 111 addresses the control of par-ticulate emissions. Fugitive particulate 
emissions will be generated from soil excavation. transport, and treatment. Control methods for 
fugitive particulate emission should bc practical, economically reasonable, and technologically 
feasible. During soil handling activities, dust  miniruization tcchniqucs such as watcr sprays, will 
bc used to minimize suspension of particulates. I n  addition, earth moving operations will not be 
conducted duiAing periods of high wind. 'I'he substnntivc requir-cmcnts that would otherwise be 
incorporated into a control plan (SCC Regulation No. I ,  Section 1IT.D) are embodied in the RFETS 
Environmental Restoration Field Operation Procedure FO. I ,  Air Monitoring and Particulate 
Control, which will be incorporated into the project In addition, any fuel-fired equipment such ;is 
generators or coinpressors mmt comply with a particulate emission limit (See Regulation No. 1, 
Section 111.A). 

5 CCR 100 1-3, Regulation No. 3, provides a u t h r i t v  to CDPHE to inventory emissions. 
Rcgulation No.  3, Part A, Seclion 11 iquircs that  l<l*'l.:'VS submit an Air Pollution Emissions 
Notification (APEN) CDPHE prior to initiation of the IT- I pro-iect. Pursuant to RFCA, RFETS 
will prepare an APEN to facilitate the CDPHE inventory process. 

5 CCR I O 0  1-3, Regulation No, 7, rcgulates VOC emissions. Kcyi lat inn No. 7, Section I1 
req 11 i 1-es I t I ;i t new so i i  ires of V OC 11 t i  I i ze Rcasoii ah 1 !, A v a i I ;i b I e c' o n t ro I 'Iec him log ies ( R ACT). 
VOCs may be emitted during soil excavation, transport, and therrnal desorption. Although 
significant VOC concentrations are not cxpected, a hounding asswnption bas been rnadc that 
approximately 1 ton of VOCs will be emitted from cxcavation, soil hmdling, and trealment 
activitics. Based on [tiis assuiiiptioii, IIAC:"I* will  hc. attnincd without  implementing specific VOC 
c I) I I t ro I s i0 1' so i 1 c xcav at ion , t ran sport , i u i  d t lie 1-1 i i : L 1 I i'c ;it rile II t . ( S ec S ta t  e nic ii t of R as i s iind 
I'urposc. Kcgul;ition N o .  3, 1'iit-t 11, Ju ly ,  15, I90:?). I f  significant VOCs are identified, thcsc 
;iswiiiptioiis ; i i id I I I C  ~ic.i:ti for x1ditioil;il c:ontrols \\ i l l  Iiu c v d w t c d  
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which is applicable to containers used to dewater the excavation, used to the transfer of thermal 
desorption unit condensate, and used to manage decontanlination water, if required. 

5.2.8 Debris Treatment 

Where appropriate, tanks, the project dcconcamination pad, or the Main Decontamination Facility 
may be configured to perform low level, hazardous or mixed waste debris treatment in accordance 
with 40 CFR $262.34, $268.7(a)(4) and 5268.45. Specifically, 40 CFR 5268.45 Table 1, A. I .  
e. provides for treatment using high pressure stem and water sprays and 40 CFR 4268.45 Table 
I ,  A. 2.n. provides for water washing and spraying. t;nllotving trcatnient, ;IS long as t tic &I>i-is 
does not exhibit ;I hazardous wastc characteristic, the debris will no longer contain a listed 
hazardous waste arid will no longer be subject to RCRA hazardous wasic ir:qLi:rements. 

Solid residues from the tr'eatnient of debris oontarniiig listed ha.mdnus wastcs will he collcrtecl and 
managed in accordancc arrth RCKA hazardous waste managerrlent .4RARs. Any solid residues 
from debris treatment that exhibit a hazardous waste characteristic will also be nianaged in 
accordance with RCRA iiaza1-dous waste managernent reqb ircmcnts. 

Liquid residues f i . \~n i  the trcatmcnt of debris containing iistcd hxardous was(es are siibject to 
RCRA haznrduus \v:istc Iii:!nagt'incnt ARL4Rs unti l  they : I I ~  Irnrisfwed for Ireatiiienl in i h c  CM'7'l'. 
Any CWI'F !-esidues that result f r o in  the trcatnienr of listed dcbris will carl-y tlic s;~mc listing ; I ?  thc 
listed debris frorii which it originatcd. Any CWTt; rcsiducs h a t  cshibil ;I hazar-iioiis wastc 
charact.eristic will also be managed in accordancc with RCRA ha~ardous waste managcmenf 
AKARs. 

5.3  Location-Spccitic Kequircmcnts and Consider;itinns 

No location-specific ARAlls were identified. Applicable RI;ETS \ite ptoceciures and DOE ordci-\ 
will be considered ;is apImpriate. 
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Comment #1: 

Response # I  : 

Comment #2: 

Response #2: 

Comment 93: 

Responsc #3: 

Comment #4: 

Response #4: 

Attachment A 
RESPONSIVENESS SIJMiMARY 

DRAFT PROPOSED ACTION MEMORANDUM 
FOR THE 

SOURCE REMOVAL AT TRENCH 1, IHSS 108 

This proposed action is unique due to the fact that the source to be removed 
is depleted uranium in drums. The pyrophoric nature of the depleted 
uranium is mentioned several times in the document, but it is not 
discussed in any detail. A short discussion of this property of DU should 
be included so that the reader has a reasonable understanding o 
fit. In addition, the potential of a fire occurring due to this 
action should also be discussed in the document. Finally, safety measures 
that will be taken to prevent andor extinguish a fire need to be 
presented in more detail. 

Neiv Subsection 2.2. I “Pizysicd Ciiarmteristics of Depleted Uraniwi ” was 
written and added to the PAM. 

The potential hazard of an explosion due to possible hydrogen build-up in 
the drums also needs to be explained and evaluated in this 
document. A brief discussion of the safety measures that are 
being planned to control this hazard also needs to be included. 

Neiv Subsection 2.2.1 “Physical Ciiurcrc‘teristics of Depleted Uranium” was 
written and addd to the PAM. 

T h c  last paragraph in Section 3.3 hriefly mcntions radiological screening to 
detect surface contamination and airborne radioactivity. A more 
detailed presentation of these activities is needed; i.e. when, 
where, and what instruments will be used? 

These nctivities will be detailed in the Health and Safety Plan being 
developed for the project. Additionully, radiological screening and surface 
coiztcrnzination surveys are conducted iiz accordance with the 
pivject specific Radiological Work Pet-tnit (H WP) issued fix- the work. 

An estimate of the amount of uranium that is likely to be present in the 
trench should be provided, in terms of weight (kilograms) and of 
radivactivi ty (curies). 

Tiic PAM will be revised (section 2.2) to incliide an estimate of the quantity 
(by weight) of depleted umniuriz expected iri Trench I ( I  0,000-20,000 
kiIo,qianzs). I t  is however, d@dt to estimnte the trench 
coiiterits iii tcrnis of rdinactivitj~ ( m i . i P s )  diie to the iirikiiowrz 
iiritiire of rlw depleteti rirmirini, nnd the ollo,~ecl mnterinl 
c o i i i p s i t i o i i .  



Comment #S: 

Rcsponse #5: 

Comment #6: 

Response #6: 

Comriieri t #7: 

Response #7: 

Comment #8: 

Response #8: 

Comment #9: 

Response #9: 

Comment #IO : 

Respoiisc # 10: 

In the unlikely event that significant contaminated groundwater is 
enrountered or sampling indicates that such a potential 
exists, it will be necessary to install one or more performance 
monitoring wells. This contingency needs to be written into the 
PAM. 

Section 3.2 has been revised to include this concern as a contingency, as 
follow; “IfsigniJicant VOC-contaminated groundwater is 
identifled during the project, post-closure groundwater 
monitoring may be required. Details of a proposed groundwater 
monitoring program would be described in the project Closeout 
Report”. 

On page 21 of the PAM, section 3.2.3 indicates that “stabilization 
techniques can be sensitive to oils or solvents”. Do you 
anticipate oils and/or solvents? What disposal sites are you considering? 

The oils thut were typically used in the machining process were water and 
iitirieral oil hizsecl. Tlte segrr3gcrtinn process‘ cvill include LI s t q 3  
for  sepmtioiz of these liquids, q‘prescitt. We are presently 
evaluating both NTS m d  Envirocnre as potential disposal 
sites. No chnriges to the PAM are repireti. 

How much soil is necessary to warrant the need for VOC-treatment (thermal 
desorption) of VOC-contaminated soils? Do you anticipate using level B 
PPE for the project? 

This decision is l?nsed on a cost-benejt aiiulysis which will he determined 
during the course of the project. We are presently evaluating the 
VOC treatment costs innd capabilities oj  Envirocare. Yes, level 
B PPE is ~ntic.ipated iliie to the potentid of VOC-contarriirtntioii 
withiir the trmch. No chcirlgc~s rqiiired. 

h i  Section 3.3, plcase provide some additional dctail in the paragraph on air 
monitoring. 

Section 3.3 will be revised to include additional detail on air monitoring for 
the project. 

How much DU is buried within trench I‘? Please provide an estimated 
quantity in the PAM. 

The estirizutecl qimitity of lJU iii trerich 1 is 10,000 to 20,000 kgs. This 
iitforrnation will be crclcieil to /he PAM. 



Comment #11: I n  Section 1.0, the statement is made that, “T-1 received a high ranking 
because it is the largest hawn  source of radioactive contaminants 
buried at the Rocky Flats Environmental Technology Site”. 
Please indicate whether this determination is by material mass or by activity. 

Response #11: Section 1.0 has been revised to; “T-1 received a high ranking because it is 
the lmgpst known volume of rcldioactive eontaminmts buried at the 
Rocky Flats Environmental Technology Site”. 

Comment #12: Since the public is unfamiliar with 10 CFR 835, please state its title in the 
last paragraph of Section 2.2 on page 6. 

Response #12: Done. 

Comment #13: The minimum depth to the water table appears to be contradictory in the 
second paragraph of Section 2.3. It is variously described as 
“approximately 10 feet below ground surface”, “up to approximately 6 feet 
below ground surface”, and reaches the level of the dmms in the trench”. 

Response #13: The text irz the secorid pamgrcrph describes the average seasonal range oj  
depth of groundwater cis well as the minimum depth to groundwater 
rtzens~ired in the vicinity of the site. In the secondparagruph of Section 2.3 
the text states that groundwater “.... seasonally ranges in depth from 
cipproxiniutely IO feet  below gtzruitcl surfnce to below the contact between 
tlic mderlying Arupakoc Formation und the Rocky Flats Alluvium. ” The 
contact between the Arapahoe Formation and the Rocky Flats 
Alluvium i.rLfrom approximately 12 . f a t  to 22 feel below ground surface in 
the vicinity ofthe trench (as stated in the first paragrnph of 
Section 2.3). Therefore, the text is indicating that groundwater 
benenth the trench site ranges froni upproximately 10 to 21 below ground 
s Llljfil co. 

Tlrc text d s o  stntc’s that I < . . . .  tlic de;)!A to gmuridrvater cnrz fluctuate up to 
qipuxinzately 6 feet  11clocu groiaid sutf~ce. ’’ This stutement is based 011 

groundwaier measurements made in May 1995 during the wettesr spring in 
25 years. 

Sectioii 2.3 has beeiz revised,for clarflcation: 

The locations of boreholes niid well.9 used to characterize the T-1 area are 
presented in Figure 2-1. Groundwater in the vicinity of the T-1 
site seasonally ranges iii depth from approximately 10 feet  to 
22 feet below ground surface. 
wettest spring iit 25 years, grotmdwater was measured nl 
approximately 6 feet below ground surface. 
trench has been estimated to be about 10 fee t  below grourid 
surface. 
qf the rlrisiris iii tlie trench. 

In May 1995, during the 

The bottom of tlie 

As  such, grotcitdwater occasionally reaches the level 



Comment #14: The second paragraph in Section 2.3 states that, “the water table 
occasionally reaches the level of drums in the trench”. Indicating that T- 1 is 
a potential source of groundwater contamination. The conclusion in Section 
2.4.1 that, “there does not appear to be significant subsurface soil or 
groundwater contamination with a source in T-1” is based on “limited data”. 
None of the wells in the vicinity of T- 1 is adequate to assess groundwater 
contamination form the trench and therefore none is adequate as a 
performance monitoring well. Four of the five are up-gradient or 
cross-gradient. The only downgradient well, #1791, is 45 feet away and is 
screened in the weathered claystone bedrock. If, during the excavation, 
indications of potential groundwater contamination are discovered, 
monitoring of downgradient groundwater must be performed. This 
potential for performance monitoring must be described in this decision 
document. Wells should be screened in the weathered 
bedrock and in any Arapahoe sandstone that may be present. If no VOC or 
radiological contamination is found in these wells, no further monitoring 
would be necessary. 

Response #14: Section 3.2 has been revised to include the poterztid of future groundwater 
nzonitoriizg as a contingeiicy. Details oj  ciiiy groundwater monitoring 
program would be described in the project Closeout Report. 

Comment #15: The discussion in Section 2.4.2 under Metals in Soils and Radionuclides in 
soils (page 11) needs to state that the, boreholes are all well outside 
the trench and explain how the analytical results are applicable to this 
proposed action. The location of the boreholes makes the data listed in 
Table 2-2 almost irrelevant. This same comment applies to the discussion 
under Sail Gas Survey on page 13. 

Response # 15: The borehole data is presented to evaluate irll availnhle data fo r  the trench 
nreci us stated iii tlre,first pnriigrqd~ of Section 2.4. However, Sectiori 2.4.2 
will be clarijied a.r-follows: 

Su bsii t fuce soil samples we re coll ected, froin three boreholes ( B H348 7, 
BH3.587, and BH3687) in the vicinily of T-1 (see Figure 2-1). The 
boreholes are located well outside of  the trench area. 
Subsequently, the available borehole data does not represent 
subsurface conditions within the trench. Subsurface soil 
sri I? 111 1 in g ji.o 17 I . . , . . . coh b 1 e I I i n te ria I e11 co i ii 1 t e red. 

In addition, the text in the last purugrqih of Section 2.4 will be changed 
nsfilllows: 

D u e  to the lirtiited riurnber of borehole mid monitoring well 
locations in the vicinity of the trench, the uvnilnble data [ire riot 
siifficier~t to stante coiiclusivsly Clint T-I is mntributing to subsullfnce soi l  
nnd groinidwater contc~irzinntiort in the T-l  cirea. Rased 011 review of this 
lirtiitclil crwiilddc iicitii ....w itli (1 s o i i i w  i i t  1-1. 



Comment #16: 

Response #16: 

Comment #17: 

Response # 17: 

Comnieiit #18: 

Response # 18: 

Conmen t #19: 

Response #IC): 

Also cxplain in Se:c>t ion 2.4.2 why Ra-226 concentrations 
There is a national standard f‘cr ki-226 in soils since this radionuclide 
presents distinct hczzards in terms of gamma emissions from its Bi-214 
daughler and its R.a-222 emanation. U-238J234 may decay to radibrn 
concentratiocs which may exceed the standard. Why has radium not hem 
analyzed for? 

not presented. 

It1 nccordmce with RFCA, the parent radionrcclide is considered. The 
action levels per RESRAD (residual radioactivity) considers all daughters 
nnd the i.dividun1 dose contributims of each. 

The statement in Section 2.4.2 under Metals in Soil (page 11) concerning 
Tier I and Tier I1 action levels “in subsurface soils for open space use” 
should be clarified. Exposure to subsurface soil is not evaluated for open 
space users. This confusion is a result of using surface soil action levels fo,- 
subsurface soil action levels, which was done because of difficulties in 
determining the mobility of metals in soils. Using the phrase “in subsurface 
soils in the proposed open space area” is proposed. 

Tlie text will be revised ns follows: 

This corzcentmtioit is below both Tier I and Tier II action 
levels .for cadmiurn in subsurface scils in the proposed open 
space wen.  Arsenic was defected nt 14 mg/kg in borehole 
RH3.587 cl a depth of 18 to 13 .feet, 
below Tier I and above Tier IX action levels for  nrsenic in 
sulrsuiface soils iiz  the propsed open space area. 

These concentrations are 

The Radionuclides in Soil part of Section 2.4.2 explains that the analysis of 
soil samplcs will determine the extcnt rf excavation. Explain how the time 
rcquwd for these anLtIyses L 41 iif‘fc’ct tlie progress of exca\’ation. 

#So i 1 CII i i I ples M, ill be co 11 e r t cclj;j Iio w i u .  r ~ i  i I o vci l of CI 11 t rm  clz (LIS disci I ssed 
iii Scctiuii 3.2. I )  coiitcnt.y to cvn/irtn that all cotttirnzirzated soils have been 
renioved from the trench. The trench will bc baclSfilled as excavation 
progresses. Therefore the progress of excavation will not be dependent 
cipoii the soil analytical results as stated. The last sentence in Section 2.4.2 
cinder Radionuclides iri Soils will be changed ns follows: 

Coil firntatioia soil samples will be collected to determine the 
extent of excavation. 

Section 3.0 mentions a multi-stagc process to segregate the various 
materials excavated from thc trench. A description of how these nwtcrials 
will bc separated should be included. ‘The second sentence in Section 3.2, 
seem to indicate that no separation of chips and contaminated soil will 
occur and that these materials will be cemented together. 



.. . 

Comment #20: Please modify the fifth sentence of the first paragraph in Section 3.0 to read, 
“The project will be conducted in accordance with applicable 
regulations (see Section S.O), the RFCA guidelines, . e . + * ’  

Response #20: Done. 

Comment #21: The text in Section 3.2 is unclear as to what will be done with the VOC- 
contaminated soils above Tier I action levels if sufficient volume is not 
present to warrant treatment using thermal desorption, This comment also 
applies to the last paragraph in Section 3.2.3. 

Section 3.2 has been modij5ed to clarify this point. Response #2 1 : 

Comment #22: The second paragraph of Section 3.2.1 states that Field Operations 
Procedure FO. 1 “will be incorporated into the project.” In what document 
will these andor other air monitoring procedures be established and 
described? The public, the surrounding cities in particular, has expressed 
great interest in air monitoring methods, and so these should be briefly 
described in this public document. This section should also 
mention what techniques will he used to assure abatement of any fugitive 
particulate emissions from the open portion of the trench and other disturbed 
areas during down times and after excavation is completed. A discussion of 
radiological monitoring should include which instruments will be used and 
what levels will trigger a response. It should also be explained how the 
presence of plutonium will be determincd. A separate subsection within 
Scction 3 could be devoted to the subject of monitoring. 

Response #22: Section 3.2. I has Deerz nzodifed fur  clurifcntion. However, use and types 
offield instrumentation and rizonitoring is designated in the Project specific 
Henlth and Safety Plnn, mid Ririliological Work Permits. 

The sixth paragraph in Scction 3.2.1 (page 17) statcs that Tier I soil action 
levcls were designated as Cleanup Target Levels in order “to prevent 
dcgradatioii of groundwatei quality above the RFCA Tier T groundwater 
action levels.” Becausc this decision would allow soils contaminated above 
Ticr I1 action levels to be put back into the trench, the provisions of KFCA 
Attachment 5, Paragraph 4.2.B would apply. The Tier I1 subsurface action 
level is narrativc and essentially says that subsurface soils cannot contribute 
contaminants to groundwatei a t  lcvcls which will impact surface water 
quality. This section must address protection of surface water via 
groundwater. In order to assure protection o f  surface water, additional 
groundwater data must be available. 

Coninlent #23: 

This paragraph also describcs the potential contaminants of concern listed i n  
Table 3- I .  Because tbc entire contents o f  the trench are unknown and 
historical information is conflicting, this paragraph should state that 
additional COCs may be identificd during excavation and that the cleanup 
levels for any additional con~iimiiixits will he equal to Tier I subsurface soil 
action levels. 



Comment #24 : 

Response #24: 

Comment #25: 

Response #25: 

Comment #26: 

Response #26: 

Comment #27: 

Response #27: 

Comment #28: 

Response #28: 

Comment #29 : 

Respollsc #29: 

In the seventh paragraph of Section 3.2.1 (page 18) a three-times- 
background radioactivity level is proposed to determine if soils are to be 
further sampled. How was this level established., what are the resulting 
values, and how do they compare with subsurface soil action levels? 

This is a$eld screeniq tool that has been developed to demonstmtr: levels 
below Tier II. This method will he utilized as afield screen OT& to be 
confirmed utilizing standard lab analytical methods. 

Will special handling of the cyanide wastcs be required to protect the 
workers? If so, these procedures should be mentioned in Section 3.2.2. 

Yes, level B PPE is anticipated at this time. Details OR morzitoring for and 
special handling will be addressed in rhe Health ana’ Safety Plan. 

The Temporary Unit mentioned in the fourth paragraph of Section 3.2.2 
should be described. Will this TU be in the open or in an enclosed 
structure? 

Refer to Section 5.2.6. 

The next-to-last paragraph in Section 3.2.2 states that collected stom water 
will be used for control of fugitivc particulates. Will there be an additional 
supply of water iiiimediatcly available at tbe project for periods of no 
precipitation or when the water must be treated at Building 891? 

Yes, n domestic supply qf water will a!sn be clvailable for L I S ~  as “ilusi ” 
c~lllm~l. 

Section 3.2.3 (page 21) rueniions ttmt the presence of oils or solvents may 
be addressed through a separation proem. This separation process should 
be dew-iheci. 

Deiails of the separation process require jurtlzer development. However it 
will most likely only require gmvity sepnration, Section 3.2.3 will be 
revised as follows: 

If these rnnlerinls m e  detected, the .r/nhilizntioiz inixtiue may be modified, or 
the oilsholvents inny be separated aitil corztuinerized (eg ...g ravity 
separation, or filtrntio n). 

The last paragraph of Section 3.2.3 should explain how the potential 
presence of depleted uranium in the contaminated soil might affect the 
thermal desorption process. 

l h e  project screertiiig proccs.i \vi11 segregate out depleted urunirrnz chips mi l  
tiii-ii ir t gs (see Sect io, I 3.2.2). Soils rot 1 til iiz in,? trirce depleted iiri~n iiiin 
coiitrritzinrrtiorz will iiot elfpct the tlirrinnl desorption process. Depleted 
rirciiiiiiiii coiitciiiiiiiiited eyiripi~i~iit will 1x1 clcicoiztriirziriated rriirt sLirveyd p r i m  
to rclei~~c/1-oni the site. 



Comment #30: Scction 5.1.2 states that thc RFCA Action Levels Framework was 
“considered” when establishing cleanup levels. This agreement is a RCRA 
Consent Order and is certainly applicable to this cleanup activity. 

The RFCA ALF are not duly promulgated requirements, and therefore 
cannot be ARAR. 

Response #30: 

Comment #31: Because the public may not understand when DOE’S fiscal year begins, 
include “(October 1997)” at the end of the first sentence in Section 6.0. 

Response #3 1 : Done. 

Comment #32: There are several areas of this proposed action which are currently 
undetermined and are therefore only vaguely described in this document 
(e.g., contents of much of the trench and the degree of contamination 
beneath it, the specific “stabilization process”, compatibility of unknown 
contaminants and concentrations with the cementation processes, total 
quantities requiring treatment, some details in the handling procedures, 
specifications of the containment structure, etc.). As more information 
about these areas becomes known, the agencies need to be informed by 
means of briefings, additional submittals, or even modifications to this 
PAM, if necessary. Other details which do not need to be included in this 
PAM, but which should be provided to the agencies to help in the evaluation 
of this proposed action include details of DU pyrophoricity, possibility of 
airborne relcases during potcntial fires, etc. 

Response #32: Noted. 
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